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(71) We, Philips Electronic And 
Associated Industries Limited of 
Abacus House, 33 Gutter Lane, London, 
EC2V 8 AH a British Company, do hereby 
5 declare the invention, for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the follow- 
lngstatement: — 
10 The present invention relates to a detec- 
tion system. 

A detection system is disclosed in the 
British Patent Specifications 1,187,130 and 
1,427,920 and comprises an oscillator for 
15 generating a signal having a first frequency, 
a transmitter having an aerial for transmit- 
ting an interrogating signal, and a responder 
movable relative to the aerial having a first 
resonant circuit for detecting the interrogat- 
20 ing signal the responder has a second reson- 
ant circuit for transmitting a reply signal. 
The resonant circuits of the responder are 
tuned to frequencies having a predeter- 
mined relationship to each other and are 
25 interconnected by a coupling device which 
activates the second resonant circuit in 
response to the detection of the interrogat- 
ing signal. The system further comprising a 
receiver having an aerial for receiving the 
30 reply signal, a detector coupled to a receiver 
output and an indicator coupled to a detec- 
tor output for signalling the presence of a 
responder. 
Such a detection system may have particu- 
35 lar application to merchandise security sys- 
tems, access control to buildings, to installa- 
tions or to car parks, stock control, baggage 
sorting or cattle encoding. 
In use a responder circuit is attached to an 
40 article, a vehicle, a card carried by a person 
or an animal and will be taken through a 
doorway or gateway. In this gateway one or 
more antennae have been arranged trans- 
mitting an interrogating signal from a 
45 transmitter. A responder present in this 
gateway wUl receive the interrogating signal 
and thereupon will transmit a reply signal 
which is picked up by an antenna connected 
to a receiver. A detector circuit signals the 
50 presence of a responder and, as the case 



may be, which kind of responder is present 
if use is made of encoding and decoding cir- 
cuits. 

The interrogating signal and the reply 
signal have different frequencies to avoid 55 
interference problems. The two frequencies 
are given a predetermined relationship by 
means of frequency multiplying or to fre- 
quency dividing circuits. This has the advan- 
tage that a fixed relation exists so that age- 60 
ing effects, mainly of the resonant circuits in 
the responder whereby the resonance fre- 
quency moves away from the original fre- 
quency, have little influence on the detec- 
tion accuracy. In an easy way a closed loop 65 
system is set up. 

The mentioned British Patent Specifica- 
tion 1,187,130 shows a system wherein use 
is made of frequency dividers, one in the 
responder and one between the power oscil- 70 
lator and the detector. Instead of dividers 
multipliers may be used. This has been 
shown in Fig. 2 of U.S. Patent Specification 
No. 4.068.232. 

It is an object of the present invention to 75 
simplify the receiver and transmitter section 
of the system. 

According to the present invention there 
is provided a detection system comprising 
means for generating a carrier signal having 80 
a first frequency, frequency changing means 
for producing from the carrier signal a sec- 
ond signal having a second frequency which 
has a predetermined relationship to the first 
frequency, transmitting means for transmit- 85 
ting said second signal as an interrogating 
signal, a responder movable relative to the 
transmitting means having a first resonant 
circuit tuned to the second frequency for 
detecting the interrogating signal, a second 90 
resonant circuit tuned to the first frequency 
for transmitting a reply signal and a coupling 
device interconnecting the first and second 
resonant circuits for activating the second 
resonant circuit in response to detection of 95 
the interrogating signal; receiving means for 
receiving the signal from the second reson- 
ant circuit, a detector including means for 
comparing the first frequency produced by 
said carrier generating means and the signal 100 
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from the receiving means and for producing 
an output if the two frequencies are substan- 
tially the same, and means for connecting an 
output of the detector to an indicating 
5 means for signalling the presence of a 
responder. 

The present invention provides a detec- 
tion system comprising an oscillator for 
generating a signal having a first frequency, 

10 transmitting means having an aenal for 
transmitting an interrogating signal, a 
responder movable relative to die aerial 
having a first resonant circuit for detecting 
the interrogating signal, having a second 

15 resonant circuit for transmitting a reply 
signal, the resonant circuits being tuned to 
frequencies having a predetermined rela- 
tionship to each other and being intercon- 
nected by a coupling device which activates 

20 the second resonant circuit in response to 
the detection of the interrogating signal, the 
system further comprising receiving means 
having an aerial for receiving the reply 
signal, a detector coupled to an output of 

25 the receiving means and an indicator cou- 
pled to a detector output and signalling the 
presence of a responder, wherein frequency 
changing means is connected between the 
oscillator and the transmitting means for 

30 producing as said interrogating signal a sec- 
ond signal having a second frequency which 
has a predetermined relationship to the first 
frequency, the first resonant circuit is tuned 
to the second frequency and the second 

35 resonant circuit is tuned to the fust fre- 
quency and wherein the detector comprises 
a comparator connected to the oscillator for 
comparing a signal from the oscillator hav- 
ing the first frequency with a signal from the 

40 receiving means having substantially the 
first frequency for producing an output if 
the two frequencies are substantially the 
same. 

The advantage of the detection system in 

45 accordance with the present invention is 
that one unit in the system is standard, 
namely the receiver. Once having chosen 
the frequency / of the oscillator in the sys- 
tem the receiver is always tuned to this fre- 

50 quency /, while the multiplying or dividing 
factor n can be chosen at will. This means 
that several systems may be set up with their 
own transmitter sections based on the factor 
n and responders belonging to them. 

55 The detection system in accordance with 
the present invention is a closed loop system 
in so far that the frequency of the signal 
which is received by the receiver from the 
responder circuit should always be substan- 

60 tially the same as the originally generated 
first frequency in the oscillator of the 
apparatus because of the frequency transla- 
tion in the responder circuit. The first and 
second frequencies are related mathemati- 

65 cally in that one is a multiple or sub-multiple 



of the other. The system may operate up to 
10 MHz or higher but in view of the prob- 
lems of interference with presently used 
broadcast transmitting frequencies rela- 
tively low frequencies up to 150 KHz are 70 
preferred because apart from one or two 
specialized broadcasting frequencies the 
band is relatively free from other radio 
interference and also the lower the fre- 
quency the less is the body shielding effect 75 
and thereby the chances of detection is grea- 
ter. 

In one embodiment of the invention the 
responder circuit in the tag halves the fre- 
quency transmitted which transmitted fre- 80 
quency is double the originally generated 
signal. Such a responder circuit may com- 

Ez a first resonant circuit tuned to the first 
uency, a divide by two circuit and a sec- 
resonant circuit tuned to the divided 85 
frequency. The divide by two circuit may 
conveniently comprise a D-type flip-flop. By 
making the D-type flip-flop from insulated 
gate components such as CMOS devices 
then the need for a power supply in the form 90 
of a battery in the tag may be avoided as the 
D-type flip-flop may be self powered by 
energy received from the transmitted signal. 

The responder circuit may comprise 
means for doubling the first frequency such 95 
means for example comprising a diode. The 
transmitted signal may be a continuous 
wave (CW) but in the interests of compact- 
ness of the transmitter and economy of elec- 
trical power, it is preferred that the trans- 100 
mitted signal be bursts of signal having the 
first frequency. 

By the responder circuit simply multiply- 
ing or dividing the transmitted signal so that 
the frequency of the signal received by the 105 
receiver corresponds substantially to that as 
originally generated, any drift in the origi- 
nally generated signal should not affect the 
operation of the system because each 
change of frequency is an arithmetic opera- 110 
tion either on the signal itself or a signal 
derived from it. This is unlike some known 
systems, for example as disclosed in British 
Patent Specification No. 1,129,761, in 
which the responder circuit includes a sepa- 115 
rate oscillator with its own tuning elements 
so that frequency drift in the responder is 
unrelated to the frequency of the signal 
transmitted to the responder circuit and 
therefore the presence of the responder may 1 20 
not be detected because its frequency has 
drifted beyond that to which the receiver is 
tuned. 

Further, by sweeping the originally gen- 
erated signal either side of the nominal fre- 125 
quency the effects of ageing of the respon- 
der circuit can be mitigated further because 
by means of the closed loop arrangement 
the received signal, if not the same as the 
originally generated frequency will be close 130 
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to it and will inevitably be picked up by the 
sweeping oscillatory circuit. 

The transmitting antenna is conveniently 
a tuned loop antenna. If two antennae are 
5 provided and are arranged inclined relative 
to one another for example at 90° to each 
other, the signal to be transmitted may be 
supplied to the antennae alternately so that 
only one antenna at a time is transmitting a 
10 signal and thereby there is no risk of com- 
ponents of the fields of the aerials cancelling 
each other out and producing dead zones as 
is the case with parallel connected aerials. 

In order to avoid the risk of the system 
15 responding inadvertently to spurious noise a 
delay filter is provided so that the actuation 
of the indicating means is delayed for a frac- 
tion of a second. 

If desired the coupling device of the 
20 responder may include an encoder and the 
detector coupled to the receiving means 
may include a decoder, or the transmitting 
means may include an encoder and the cou- 
pling device of the responder may include a 
25 decoder. 

The present invention will now be 
described, by way of example, with refer- 
wherein 0 accom P an 3 rui g drawings, 

30 Figure 1 is a diagrammatic overall view of 
a merchandise security system, 

Figure 2 is a block schematic circuit diag- 
ram of one embodiment of a merchandise 
security system in accordance with the pres- 
35 ent invention, 

Figure 3 is a circuit diagram of the 
responder circuit in the tag. 

Figure 4 is a modification of the circuit 
shown in Figure 3, 
40 Figure 5 is a schematic circuit diagram of 
some of the circuit elements shown in Figure 

Figure 6 is a schematic circuit diagram of 
other of the circuit elements shown in Fic- 
45 ure 2, 6 

Figure 7 comprises a plurality of 
waveform diagrams which facilitate the 
understanding of the operation of the fre- 
quency doubler 32 shown in Figure 6, and 

Figure 8 is a schematic circuit diagram of 
an arrangement for switching between two 
aenals inclined relative to one another. 

Referring initially to Figure 1 a signal hav- 
ing a second frequency is generated in a unit 
10 and transmitted via an antenna 12. If an 
article having a tag 14 with a responder cir- 
cuit therein is taken past the transmitting 
area, the responder circuit produces a signal 
having a first frequency which is a multiple 
60 or sub-multiple of the second frequency and 
which is received by a receiver aerial 16 and 
conveyed to a receiver amplifier 18. The 
re £? IV ™ ^P^ 1 18 is connected via a 
cable 20 back to the unit 1 0 where the signal 
65 is compared with a generated signal having 
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the same frequency as the first frequency 
and an alarm signal is produced which is 
sent to an alarm device 22. The alarm device 
22 may take any suitable form such as an 
acoustic device, light emitting device or 70 
door operating means to prevent a person 
removing the article bearing the tag 14 from 
the store. 

In the embodiment of the present inven- 
tion shown in Figure 2, a pulse signal bavins 75 
a one to one mark/space ratio and a fre- 
quency of 66.95 KHz is produced in a tone 
decoder 30. The frequency of the signal 
from the tone decoder 30 is doubled in a 

t&¥2% do ^ er ? 2 to a frequency of 80 
IJJ.VKHz and is pulsed in a pulsing circuit 
34. The 133.9 KHz signal applied to the 
pulsing circuit 34 is formed into pulses or 
bursts of 133.9 KHz signal the mark to 
space ratio of the pulses being approxi- 85 
mately 1:10. In the illustrated example the 
mark is 2 mS and the space 33 mS. The 
pulses are transmitted via a transmitter amp- 
lifier 36 and a loop antenna 12 to a tag U 
haying a responder circuit. The tag 14 essen- 90 
?S y ^ ( ^ v ? des Ae frequency of the pulses of 

H at SI? signal , b y ^ to form Pulses of 
66.95 KHz signal which are picked up by 
the receiver antenna 16 and amplified by 
the receiver 18. The amplified pulses of 95 
signal at a frequency of 66.95 KHz are con- 
veyed by the cable 20 to the tone decoder 
30 wherein it is compared with the originally 
produced 66.95 KHz signal. As the signals 
are identical then an alarm signal is sent via 100 
a delay filter 38 to an alarm device. In the 
case of the illustrated embodiment the 
alarm device comprises an alarm bleeper 40 
which is connected to a loud-speaker 42. 

Although the tone decoder 30 generates a 105 
fixed frequency it may be arranged to sweep 
about a centre frequency of 66.95 KHz 
thereby countering the effect of any ageing 
in the circuit of the tag because even if there 
is any slight frequency shift within the sys- 110 
tem, as the tag divides the originally trans- 
mitted signal by two then it will almost 
inevitably be in the sweep range of the fre- 
quency of the tone decoder 30 so that an 
alarm signal may be produced. By operating 115 
at the frequencies of 66.95 KHz and 133.9 
KHz the effects of body shielding are 
minimised and also the risk of interference 
by other radio sources is substantiallv 
avoided. J 

Figure 3 is a schematic circuit diagram 
partially in block form showing an embodi- 
ment of a responder circuit incorporated in 
tag 14 for use with the arrangement of Fig- 
ure 2. The circuit comprises a first L.C. 
resonant circuit 44 tuned to the second fre- 
quency of 133.9 KHz. The output 46 of the 
resonant circuit is connected to a D-type 
flip-flop 50 based on an HEF 4013 inte- 
grated circuit 48 which is connected as a 130 
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divide by two circuit. The output from the 
D-type flip-flop 50 having a frequency of 
66.95 KHz is connected to a second L.C. 
resonant circuit 52 for transmission to a 
5 receiver. In the illustrated embodiment the 
point 46 in the circuit is connected to one 
side of a power supply (not shown) by 
means of a resistor 54 having a value of 330 
K Ohms. By using the resistor 54 the cur- 

10 rent drain from the circuit in its non- 
actuated state is of the order of microamps 
but the effective range of the security system 
is of the order of 1 metre, that is provided 
the tag is within 1 metre of the transmitting 

15 and receiving antennae then the responder 
circuit can operate. The value of other com- 
ponents of the responder circuit are as 
shown. 

Figure 4 shows a modification of the cir- 

20 cuit illustrated in Figure 3. In Figure 4 the 
point 46 connected to pin 3 of the integrated 
circuit is connected to a tap of a potentiome- 
ter connected across the power supply + 3 
volts. The potentiometer comprises two 

25 fixed resistors 54, 56 having respectively a 
value of 10 M Ohms and 8.2 M Ohms. The 
effect of connecting the point 46 to the tap 

j of the potentiometer is to increase the bias 
and hence the current drain by the circuit 

30 but at the same time the pick-up range of 
the tag is increased from 1 metre to substan- 
tially 3 metres. 

In the foregoing description of the tag 14 
and in the following description the numer- 

35 als used inside a rectangle representing an 
integrated circuit correspond to the pin 
numbers of the integrated circuit. 

The schematic circuit diagrams of Figures 
5 and 6 show one practical embodiment of 

40 the static apparatus shown in Figure 2. The 
values of the various components are as 
shown. The tone decoder 30 (Figure 5) is 
based on a Signetics NE 567 integrated cir- 
cuit of the frequency of 66.95 KHz is set by 

45 means of a fixed resistor 60, a preset resistor 
62 and a capacitor 64. If it is desired to 
sweep the frequency of the tone decoder 
then wobbling or sweep circuit means 66, 
shown in broken lines, is connected across 

50 the capacitor 64. The frequency doubler 32 
(Figure 6) uses an integrated circuit HEF 
4011 which comprises a plurality of NAND 
gates. The incoming signal shown in diag- 
ram A of Figure 7 is applied to two paths. 

55 One of the paths comprises a NAND gate 
70 which is connected as an inverter the 
output waveform of which is shown by diag- 
ram B (Figure 7). The waveforms A and B 
which are antiphase to each other are 

60 applied to capacitor charging circuits 72 and 
74, respectively. The circuits 72, 74 include 
capacitors 76, 78, respectively, which are 
charged during the periods when the respec- 
tive signals are at a high level and discharge 

65 exponentially when the respective signals 



are at a low level. The charge and discharge 
cycle of the capacitors 78, 76 are shown By 
the diagrams C, D (Figure 7), respectively. 
The waveforms shown in diagrams C and D 
are applied to the opposite ends of a poten- 70 
rial divider network comprising two fixed 
reistors 80 and 82 and a potentiometer 84 
connected between the two resistors 80, 82. 
The tap 86 of the potentiometer 84 is con- 
nected to ground and control the 75 
mark/space ratio of the frequency doubled 
signal produced subsequently. In the illus- 
trated embodiment the frequency doubled 
signal has a mark/space ratio of 1 to 1. The 
signals shown bythe waveforms D and C are 80 
applied to NAND gates 88, 90, respectively 
which are connected as inverters and the 
output waveforms each comprise pulse sign- 
als, waveforms F, E, (Figure 7) respectively 
which are applied to the inputs of a further 85 
NAND gate 92 to produce an output fre- 
quency doubled signal of 133.9 KHz and 
having a mark space ratio of 1 to 1, diagram 
G (Figure 7). 

The signal is supplied to the pulsing cir- 90 
cuit 34 (Figure 6) which comprises two inte- 
grated circuits one a NAND gate module 
HEF 4011 and a monostable/astable mul- 
tivibrator based on a circuit module HEF 
4047. The exact operation of the pulsing 95 
circuit will not be described in detail as it 
will be evident to a man skilled in this art 
having regard to the disclosure in reference 
books concerning these two integrated cir- 
cuits. The pulsing circuit may operate in one 100 
of two modes, the particular mode being 
selected by a switch having contacts SI A 
and SIB. In one position of these contacts 
the drcuit operates in a pulsing mode 
(PULSE) so that the output signal has for 105 
example a mark to space ratio of 2 to 33 so 
that pulses having a frequency of 133.9 KHz 
are sent for 2 milliseconds in every 35 mil- 
liseconds. In the alternative mode toe switch 
contacts can be set to continuous wave 110 
(CW) so that the output from the pulsing 
circuit is a continuous wave. The output of 
the pulsing circuit includes a simple R.C fil- 
ter circuit as shown. 

The transistor amplifier 36 (Figure 6) is 115 
substantially conventional and therefore will 
not be described in detail. The driver circuit 
is based on a BFY 51 transistor 94 and the 
driver circuit is coupled by a transfonnerTl 
to a push-pull output stage comprising trans- 120 
istors 96, 98 of type BDX 3x An output 
transformer T2 is matched to a tuned loop 
antenna 12. When the pulsing circuit 34 is 
operating in a pulsing mode the output peak 
power of the transmitter is of the order of 20 125 
watts. 

The receiver 18 (Figure 5) is a substan- 
tially conventional receiver based on an 
integrated circuit module 100 type TDA 
1050. Since the receiver 18 is conventional 130 
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it will not be described in detail. A signal 
from the responder circuit in the tag com- 
prises pulses or bursts of frequency at 66.95 
kHz which are received by the antenna 16 
5 which is coupled to a tuned circuit 102. An 
output 104 of the receiver is connected by 
the cable 20 back to the tone decoder 30. In 
the tone decoder the 66.95 KHz bursts of 
signal are compared with the frequency orig- 

10 inally generated in the tone decoder and as 
they are substantially the same then an out- 
put is produced on die line 106. The signal 
on the line 106 will be a logic signal having 
either a high or low level, corresponding to 

15 the presence or absence of a tag within the 
range of the transmitting antenna 12. The 
signal on the line 106 first passes to a R.C. 
delay filter 38 (Figure 5) and subsequently 
actuates the alarm Weeper 40 (Figure 5) 

20 which comprises a flip-flop circuit 1 10 based 
on an integrated circuit KEF 4013 and a 
quadruple two input NAND gate module 
1 12 based on an integrated circuit type HEF 
4011. The output from the NAM) gate 

25 element 112 is supplied to a driver circuit 
for the loudspeaker 42. This driver circuit 
includes a transistor 1 14, type BFY 51 hav- 
ing the loudspeaker 42 in its collector cir- 
cuit. 

30 The use of a bleeper and loudspeaker are 
purely illustrative because other forms of 
alarm device may be used as indicated 
above. 

Various modifications may be made to 
35 the system shown in Figure 2 and in one of 
these the frequency doubler 32 may be 
omitted and pulsed oscillations at a fre- 
quency of 66.95 KHz are supplied to the 
transmitter amplifier which has at its first 
40 stage a freauency doubler which supplies its 
output to the driver stage of the transmitter 
amplifier. 

In an alternative, non-illustrated embod- 
iment of the invention to that shown in Fig- 

45 ure 2, the tone decoder generates a fre- 
quency of 133.9 KHz and this is supplied to 
a divide by two circuit which produces an 
output having a frequency of 66.95 KHz. 
This latter signal is pulsed in a pulsing circuit 

50 and supplied via a transmitter amplifier to a 
transmitting antenna. In this non-illustrated 
embodiment the tag has a first resonant cir- 
cuit tuned to the frequency of 66.95 KHz 
and the output of the first resonant circuit is 

55 connected to a frequency doubler which 
produces an output frequency of 133.9 KHz 
which is supplied to a second resonant cir- 
cuit. The pulses or bursts of signal having a 
frequency of 133.9 KHz are relayed by a 

60 receiver and a cable back to the tone 
decoder where the received signal is com- 
pared with the originally generated signal in 
the tone decoder and if they are substan- 
tially the same then a signal is sent via a 

65 delay filter to an alarm system comprising a 



bleeper and a loudspeaker. 

Although the division of the tone decoder 
signal by two and its mulhplication by two 
have been described in the various examples 
% it should be understood that these dividers 70 
and multipliers are purely exemplary and 
that other values may be used. In fact in a 
development of the system for example for 
use in a departmental store, several systems 
may be set up based on the same tone 75 
decoder frequency but in one department 
the frequency may be multiplied by two as 
in Figure 2, m another department the sys- 
tem may muliply the frequency by three and 
in yet a further department the frequency is 80 
muliplied by four. The tags associated with 
each of the departments will include divide 
by two, divide by three and divide by four 
circuits respectively. Thus the movements of 
goods from one department to a next can be 85 
monitored and if shoplifting is suspected 
then the individual can be kept under sur- 
veillance. At the final exit of the store the 
system there would comprise a single tone 
decoder the output of which is supplied to 90 
three parallel paths each of which multiples 
the tone decoder frequency by two, three or 
four. Each of these signals after pulsing is 
transmitted by respective transmitting 
antennae. The system at this main exit win 95 
only require one receiver tuned to the fre- 
quency of the tone decoder because a tag 
having a divide by two circuit in it wifl 
respond to a tone decoder signal which has 
been multiplied by two, a tag with a divide 100 
by three circuit in it will respond to a tone 
decoder signal which has been multiplied by 
three and a tag having a divide by four cir- 
cuit in it wfll respond to a signal correspond- 
ing to a tone decoder signal multiplied by 105 
four. 

Figure 8 illustrates in block schematic 
form a part of the security system for con- 
nection to at least two transmitting antennae 
130, 132 arranged at an angle, such as 90°, 110 
relative one to the other. The output from 
the pulsing circuit 34 is connected to a 
change-over switch 136 which switches the 
pulses of the frequency from the circuit 34 
alternately to transmitter amplifiers 138 and 115 
140 which are connected to respective loop 
antennae 130, 132. By means of this 
arrangement only one antenna at a time is 
transmitting a signal so that the risk of the 
occurrence of dead zones which will occur 120 
with parallel fed antennae will not occur. 

In the system as described the responder 
circuit in the tag is an active circuit and the 
coupling between the tags and the antenna 
is electromagnetic and thereby unaffected 125 
by body shielding. By using insulated gate 
MOS circuitry in the tag, the need for a 
separate battery supply may be avoided as 
the divider or multiplier circuit may be self 
powered from the energy of the received 130 
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signal. 

If desired the signal transmitted from the 
antenna 12 may be coded or modulated and 
the responder circuit in the tag 14 may 
5 include a decoder or demodulator. Alterna- 
tively the tag 12 may include an encoder and 
the receiver 18 a decoder. 

Although the present invention has been 
described with reference to merchandise 

10 security systems, h could be used in other 
types of detection and security systems such 
as access control to buildings, installations 
or car parks and additionally may be used 
for other applications such as stock control 

15 and baggage sorting at airports and other 
terminiTAccordingly the term "merchandise 
security system" is to be interpreted broadly 
to cover any suitable application wherein 
the presence of a responder having means 

20 for translating a second frequency to a first 
frequency can be used to operate an alarm 
or control access. 
WHAT WE CLAIM IS:— 

1 . A detection system comprising means 
25 for generating a carrier signal having a first 

frequency, frequency changing means for 
producing from the carrier signal a second 
signal having a second frequency which has 
a predetermined relationship to the first 

30 frequency, transmitting means for transmit- 
ting said second signal as an interrogating 
signal, a responder movable relative to the 
transmitting means having a first resonant 
circuit tuned to the second frequency for 

35 detecting the interrogating signal, a second 
resonant circuit tuned to the first frequency 
for transmitting a reply signal and a coupling 
device interconnecting the first and second 
resonant circuits for activating the second 

40 resonant circuit in response to detection of 
the interrogating signal; receiving means for 
receiving the signal from the second reson- 
ant circuit, a detector including means for 
comparing the first frequency produced by 

45 said carrier generating means and the signal 
from the receiving means and for producing 
an output if the two frequencies are substan- 
tially the same, and means for connecting an 
output of the detector to an indicating 

50 means for signalling the presence of a 
responder. 

2. A detection system comprising an 
oscillator for generating a signal having a 
first freauency, transmitting means having 

55 an aerial for transmitting an interrogating 
signal, a responder movable relative to the 
aerial having a first resonant circuit for 
detecting the interrogating signal, having a 
second resonant circuit for transmitting a 

60 reply signal, the resonant circuits being 
tuned to frequencies having a predeter- 
mined relationship to each other and being 
interconnected by a coupling device which 
activates the second resonant circuit in 

65 response to the detection of the interrogat- 



ing signal, the system further comprising 
receiving means having an aerial for receiv- 
ing the replv signal, a detector coupled to an 
output of the receiving means and an indi- 
cator coupled to a detector output and sig- 70 
nailing the presence of a responder, wherein 
frequency changing means is connected 
between the oscillator and the transmitting 
means for producing as said interrogating 
signal a second signal having a second fre- 75 
quency which has a predetermined relation- 
snip to the first freauency, the first resonant 
circuit is tuned to the second frequency and 
the second resonant circuit is tuned to the 
first frequency and wherein the detector 80 
comprises a comparator connected to the 
oscillator for comparing a signal from the 
oscillator having the first frequency with a 
signal from the receiving means having sub- 
stantially the first frequency for producing 85 
an output if the two frequencies are substan- 
tially the same. 

3. A system as claimed in Claim 1 or 2, 
further comprising a pulsing circuit coupled 

to the transmitting means for producing said 90 
second signal in bursts. 

4. A system as claimed in Claim 1, 2 or 
3, wherein the frequency changing means 
comprises a multiplier circuit for multiplying 
the first frequency by a factor n, and the 95 
coupling device in the responder comprises 

a divider having a divisor of n . 

5. A system as claimed in Claim 1, 2 or 
3, wherein the frequency changing means 
comprises a frequency dividing means hav- 100 
ing a divisor of n, and the coupling device in 

the responder comprises a multiplier circuit 
for multiplying the signal from the first 
resonant circuit by a factor n. 

6. A system as claimed in any one of 105 
Claims 1 to 5, having two antennae 
arranged at an angle to each other and con- 
nected to the transmitting means, and 
further comprising means for coupling the 
second signal having the second frequency 1 10 
alternately to each one of the antennae. 

7. A system as claimed in any one of 
Claims 1 to 6, further comprising a delay 
filter connected between the signal compar- 
ing means and the indicating means. 115 

8. A system as claimed in any one of 
Claims 1 to 7, further comprising means for 
sweeping the signal from the receiver by a 
signal varying in a band centred on the first 
frequency. 120 

9. A system as claimed in any one of 
Claims 1 to 8, wherein the responder com- 
prises a tag. 

10. A system as claimed in any one of 
Claims 1 to 9, wherein the coupling device 125 
of the responder includes an encoder and 
the detector includes a decoder. 

11. A system as claimed in any one of 
Claims 1 to 9, wherein the transmitting 
means includes an encoder and the coupling 130 
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device of the respond er includes a decoder. 

1 2. A detection system constructed and 
arranged to operate substantially as 
herinbefore described with reference to and 
5 as shown in the accompanying drawings. 



R.J.BOXALL, 
Chartered Patent Agent, 
Mullard House, Torrington Place, 
London WC1E7HD. 
Agent for the Applicants. 



Printed for Her Majesty ^Stationery Office by The Tweeddale Press Ltd. BenWck^pon-Tweed, 1981. Published at the 
Patent Office, 25 Southampton Buildings, London, WC2A 1 AY, from whichcopies may be obtained. 



1599120 COMPLETE SPECIFICATION 

c cuccTQ d fawin & I* a reproduction of 

3 dl-lttl* eAc Orlg/no/on a reduced scafe 

Sheet 1 




Fig. 1. 



18 



20 

_ j|_ gr4-r=> — I _3p 



32 



38 _ 40 



' ' 42 



14 



I 

l_. 



34 



V 



36 



12 



JUL 



■JBl 



Fig. 2. 



1599120 COMPLETE SPECIFICATION 

i ^HFETS "■'* ^ row,n S '* 0 reproduction of 
the Original en a reduced scale 

Sheet 3 




1599120 COMPLETE SPECIFICATION 
5 CUCCTC ^ rawin e '* a reproduction of 

Sheet 4 



14 



48- 



N50 
680p 3n3 45 




3V 



FT 
D Q 



CL Q" 



7" 



a 



330K 



2n7-^ 



1 CZJ-220P 



■± 52 

Fig. 3. 




a2M4^ 46 

^ Fig 4. 




1599120 COMPLETE SPECIFICATION 

5 SHEETS Th,f ^ rawin S ls a reproduction of 
the Original on a reduced scale 

Sheet 5 




E u u u 

F u u u u 
e UiJTnjTn_nji Fi9 - 7 



This Page is inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



BEST AVAILABLE IMAGES 



Defective images within this document are accurate representations of the 
original documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMA (11- < 'if! OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 



yO^BXyREt) OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLORED OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REPERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 



IMAGES ARE BEST AVAILABLE COPY. 
As rescanning documents will not correct images 
problems checked, please do not report the 
problems to the IFW Image Problem Mailbox 




